Introduction
Reattachment of the capsule and glenoid labrum to the glenoid lip is the goal of the Bankart repair [12] . The Putti-Platt operation tightens the subscapularis tendon and therefore decreases external rotation.
The Bankart reconstruction has a high success rate and minimal loss of motion [13, 14] , but is technically difficult due to the necessity of curved drill holes in the glenoid rim. Some surgeons have modified Bankart's original technique by developing special awls [13, 14] , osteotomes [15] , pull-out sutures [10] , staples [1, 9] or screws [19] to facilitate the repair.
Suture anchors have been used as a means of reattaching the capsulolabral complex to the glenoid rim [3, 8, 11] . The suture anchor is a small metallic titanium implant with two components: a titanium body and a nitenol (nickel-titanium) arc (Fig. 1) . A suture is attached to the device through a drill hole in the body of the anchor. The nitenol arc is straight when it is inserted and recovers its curved shape within the cancellous bone.
The purpose of this study is to report the results of this procedure in the treatment of the recurrent anterior dislocation of the shoulder.
Patients and methods
From 1993 to 1995, 44 patients with unilateral recurrent anterior glenohumeral instability underwent modified Bankart reconstruction with the use of the first-generation Mitek suture anchor (Mitek Surgical Products, Norwood, MA) at the Miguel Servet Hospital. Physical examination of all patients before surgery showed a markedly positive apprehension test in 90° abduction and external rotation. No patient had any evidence of multidirectional or posterior instability.
All patients have been followed postoperatively for 24 months or more (range: 24 to 48 months; mean: 30 months). with frequent clinical examinations for range of motion, stability and function, using the Bankart rating scale of Rowe et al. [13] . In this, an asymptomatic shoulder scores 100 points, with points being deducted for loss of function, loss of motion, or instability. Fifty percent of the score is based on stability, and any recurrence of subluxation or dislocation results in a fair or poor score.
There were 37 males and 7 females, with an age range from 17 to 64 years and a mean age of 25 years.
Surgical technique
Through the deltopectoral interval, after the subscapularis muscle was divided in the transverse plane and the conjoint tendon retracted medially, the joint capsule was opened in the vertical plane approximately 5 mm lateral to the glenoid rim, with the arm in maximal external rotation. In patients with anterior capsulolabral complex avulsion the Bankart reconstruction was performed using the suture anchor. In patients in which the capsulolabral complex was firmly attached to the glenoid, an inferior capsular shift procedure was carried out, and the suture anchors were not used. These patients were not included on this study.
Three (40 cases) to four (4 cases) 2,7-mm holes were drilled in the anterior glenoid rim just off the articular surface after freshening the bone to a bleeding surface. The number of drill holes depended on the size of the Bankart lesion. Special emphasis was put on making the most caudal drill hole as distal as possible. These holes were 20 mm deep, angled 30°a way from the joint surface in order not to damage the articular cartilage. After the anterior aspect of the glenoid rim had been roughened to facilitate soft tissue healing, the suture anchors, with attached nonabsorbable sutures, were placed in each hole (Fig. 2) . As the suture was retracted, the anchor arc was engaged in the cancellous bone. The lateral part of the joint was attached to the glenoid rim, using the sutures from the suture anchors (Fig. 3) , and the medial part of the capsule was sutured over the lateral capsule, using the same sutures. The subscapularis muscle was resutured with overlap, thus reinforcing the repair and adding a Putti-Platt effect (Fig. 4) .
Postoperatively, the shoulder was immobilized with a sling in internal rotation for 3 weeks. Thereafter, the rehabilitation programme was started, with pendulum and wall-climbing exercises avoiding external rotation. At 6 weeks after operation, external rotation exercises and progressive resistive strengthening exercises were begun. A return to athletic activity was allowed at 4 months for noncollision sports and at 6 months for contact sports.
Results
There were no intraoperative complications as a result of this technique, except for one loose anchor incorrectly placed not engaging in the cancellous bone (Fig. 5) . Radiographic follow-up showed no change in the position of the suture anchors. There were no postoperative complications such as infection, migration of the suture anchors, or nerve paralysis. One patient had a recurrent dislocation without fresh trauma. He had an anteroinferior anchor in a wrong position. At the follow-up examination, 43 of 44 shoulders were classified as stable. None of these patients had a positive apprehension test at follow-up. Range of motion measurements (Table 1) included internal rotation, forward elevation, and external rotation at the side and in 90° of abduction.
Functional assessment (Table 2 ) according to the scale of Rowe et al was: no limitation in work or sports in 32 cases, mild limitation in 11 cases, and marked limitation in 1. The 11 patients with some functional limitation had more than 15° reduction of external rotation. The patient with important limitation was the one whose shoulder had recurrent dislocation.
The final parameter assessed was pain related to sports or hard workout (Table 3) . Thirty-nine of 44 patients had no pain. However, not all of these patients were able to resume previous sports activities, in spite of normal shoulder stability. Thirty-two returned to their previous sports activities and did not feel any limitation of the operated shoulder. Seven patients chose not to return to collision sports but resumed normal life and light sports. Five patients experienced mild pain and did not return to sports activities. No patient had severe disabling pain. The overall results according to the Rowe were excellent in 30 cases (68,2%), good in 13 cases (29,5%) and poor in 1 case (2,3%).
Discussion
The Bankart operation has a failure rate of 2-10% [5, 13] . The use of suture anchors makes this operation easier. Richmond et al. [11] presented a preliminary report on the use of suture anchors for Bankart reconstruction in 17 patients with a minimum 1-year follow-up. Ninety-four percent had good to excellent results. Levine and coworkers [8] reported their results with the use of suture anchors in open Bankart reconstruction in 32 patients with a minimum 2-year follow-up. Ninety-three percent of patients were rated good to excellent.
Karlsson et al. [6] described 50 patients using suture anchors to repair capsulolabral complex. The success rate was 86%. All these authors performed the Bankart procedure without an overlap of the subscapularis muscle. We have added a subscapular overlap suture, performing thus a Putti-Platt-Bankart procedure. The Putti-Platt operation produces a loss of external rotation averaged between 12° and 19° [7] . Recurrent instability occurred in 20% of cases [3] . Hawkins and Angelo [4] presented a series of ten patients who developed osteoarthritis at an average of 15 years after Putti-Platt repair. Collins et al. [2] reviewed 58 Putti-Platt and 48 Putti-Platt-Bankart procedures, showing a redislocation rate of 11%, residual pain in 20% of the patients, and an average restriction of external rotation of 20°. We have found that when the restriction of external rotation is greater than 15°, there is sometimes a functional limitation; and always, when is greater than 20°. Levine et al. [8] reported that external rotation was limited by 5° to 10° in 52% of their patients. Karlsson et al. [6] found that external rotation was reduced by 15° or more in 18% of their cases. These authors did not practice a subscapularis overlap.
Various arthroscopic devices and techniques have been developed, and procedures using suture anchors [18] and biodegradable tacks [16, 17] have been described. The overall success rate of arthroscopic shoulder stabilization, however, is still not as consistent as the results after standard open Bankart reconstruction, with a recurrence rate between 0 and 44%.
